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Objectives: The loss of traditional knowledge and practices is currently a widely discussed topic in the
academic literature. From this perspective, this study was constructed with the main goals of evaluating
Fulni-ô Indians’ knowledge about medicinal plants and how this knowledge is inﬂuenced by age and
gender. Additionally, this study seeks to identify the sites where these resources are collected.
Methods: In order to meet our intended objectives, we performed a stratiﬁed sampling of the population;
344 indigenous persons were interviewed in an open-ended format.
Results: Although a total of 245 ethnospecies were mentioned overall, more than 50% of these plants
were known by no more than three indigenous persons, which could indicate that such knowledge was
not widely shared. Evaluating the inﬂuence of age, we identiﬁed a strong tendency for older persons
to know more about medicinal plants than those in younger age groups. However, a critical analysis of
the informants’ age groups demonstrated that signiﬁcant differences were present only among some of
these groups. The oldest group of indigenous people (>75 years) had inferior knowledge about medicinal
plants and the diversity of the ethnospecies they cited was similar to the younger age groups. In relation
to gender, men cited a total of 196 different ethnospecies and 82 of these species were exclusive to their
group. Also, men have their speciﬁc ethnospecies not mentioned by women. Women cited 165 species
and 51 were exclusive to their group. This indicates that although women generally held less knowledge
of ethnospecies than the men, they did discuss a set of ethnospecies that were not mentioned by men.
However, men on average cited more ethnospecies than women and this data support the existence of
differences between the sexes.
Conclusions: Despite the lack of substantial variation in the number of ethnospecies cited by men and
women on the individual level, the differences between the sexes as groups were signiﬁcant. Diverse
collection sources were used to attend to the therapeutic needs of the Fulni-ô Indians. Among the most
important collection sites, anthropogenic areas were the primary collection sites for women, followed
hich wby the Ouricuri Forest, w
. Introduction
In recent decades, the accelerated processes of globalization and
conomic development have promoted a troubling global tendency
hose consequences remain under-explored: the homogenization
f societies. One of the major problems related to this tendency
s its capacity to threaten minority cultures, and the facility with
hich it promotes changes in and losses of traditional knowledge
nd practices (Case et al., 2005).
∗ Corresponding author. Tel.: +55 81 3302 1350; fax: +55 81 3302 1360.
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Open access under the Elsevier OA license. as the main collection site for male indigenous persons.
© 2010 Elsevier Ireland Ltd. 
Consequently, some efforts have beenmade to assess and quan-
tify these changes in traditional knowledge. These efforts have
largely focused on knowledge about the uses of plants because this
is an important component of traditional ecological knowledge and
because plants are a resource used in various aspects of daily life in
different cultures throughout the world (Case et al., 2005).
Brodt (2001) states that knowledge about native vegetation is
connected with an individual’s lived practices in the context of his
or her culture, and it is transmitted orally. Unfortunately, these
Open access under the Elsevier OA license. factors are highly vulnerable to the transformations that result
from the process of globalization. Thus, studies in the ﬁeld of eth-
nobotany can make strategic contributions to the identiﬁcation of
how ﬂora knowledge developed within a given culture and how
this knowledge is organized and distributed according to differ-
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nt sociocultural variables such as age, sex, kinship and degree of
nterethnic contact (Lozada et al., 2006; Eyssartier et al., 2008).
Ageandgender aregenerally the factorsmost examined for their
nﬂuence on knowledge about plants. These factors are also cen-
ral to the research presented here. There is no universal rule for
he inﬂuence of these variables; however, there is a strong ten-
ency in women and in older people to have greater knowledge of
edicinal plants. For women, this is because they are responsible
or thehealthof the family (CaniagoandSiebert, 1998),whereas, for
lder people, it is because they are less affected by external factors
Quinlan and Quinlan, 2007).
This tendency has been observed in some studies conducted in
ural communities of northeastern Brazil (Monteiro et al., 2006a,b;
oeks, 2007),whereolder individuals tend tohavegreatknowledge
bout medicinal plants and women of various ages are also knowl-
dgeable about plant use. Voeks (2007) asserts that the different
evels of knowledge between men and women can be explained by
strong division in labor, a distinguishing characteristic of tropical
ural areas, and because different lifestyles lead to the accumula-
ion of varied experiences that are reﬂected, in turn, in different
evels of knowledge.
In the case of medicinal plant use, an aggravating factor is
he expansion of biomedicine because its engagement with tradi-
ional medical systems reproduces asymmetrical relations. Given
he growing process ofmedicalization and the devaluation of tradi-
ional knowledge and practices of health care, the Fulni-ô Indians
of northeastern Brazil), stimulated by Associac¸ão Mista Cacique
rocópio Sarapó (Mixed Association Cacique Procópio Sarapó –
MCPS), a non-governmental Fulni-ô organization, have, since
001, conducted actions to enhance traditional knowledge and the
se of medicinal plants. The Project Studies for the Environmental
nd Cultural Sustainability of the Fulni-ô Medical System: Ofﬁce
f Medicinal Plant Care resulted from these actions. This project
as conducted by the Associac¸ão Mista Cacique Procópio Sarapó
ith funding and technical instruction from the Area of Tradi-
ional Indigenous Medicine/Project VIGISUS II/Fundac¸ão Nacional
e Saúde/FUNASA. This project began in July of 2007 and ended in
ecember of 2008.
The project was conducted by a multidisciplinary and intereth-
ic teamusing an action-researchmethodology.1 Themethodology
omprised the following action axes: anthropological action-
esearch, ethnobotanical research and pharmaceutical action
onnected to phytotherapy. The project objectives consisted of
romoting the environmental2 and cultural sustainability of the
ulni-ô medical system through following activities: ethnobotani-
al diagnosis of the Fulni-ô Indigenous Land (IL); interdisciplinary
esearch on Fulni-ô knowledge and practices of health care, focus-
ng on the communal use of medicinal plants; anthropological
tudy of Fulni-ô health care services; the establishment of a medic-
nal plant garden; the creation of conditions for the production of
hytotherapies by the Fulni-ô Ofﬁce of Medicinal Plant Care; and
he development of strategies to facilitate the relationship between
1 According to Thiollent (2005), action-research is “a type of empirically based
ocial research that is conceived and conducted in close association with an action
r with the resolution of a collective problem in which the researchers and the
articipants representative of the situation or problem are involved in a cooperative
r participatory manner.”
2 Sustainability itself is related to the social, ecological and economic spheres
Ghimire et al., 2005). However, the concept of environmental sustainability dis-
ussed in this project is only related to the ecological dimension, or rather: “in
cological terms, extraction is considered sustainable if it is not implicated in any
ong term deleterious effect in the reproduction and regeneration of the target pop-
lation from exploitation when compared with an equally unexploited population.
n addition, sustainable exploitation should not have adverse effects for the other
pecies in the community or for the structure and functioning of the ecosystem”
Hall and Bawa, 1993).pharmacology 133 (2011) 866–873 867
the Fulni-ô medical system and biomedicine, that is, the ofﬁcial
health care system.
Accordingly, the reﬂections presented in this study result from
the ethnobotanical diagnosis and the development of interethnic
and multidisciplinary action-research programs implemented in
the project. Given the objective of valorizing and strengthening tra-
ditional knowledge and practices related to health care, especially
the use of medicinal plants, this study sought to assess the medic-
inal plant knowledge of the Fulni-ô and their respective collection
sites. Speciﬁcally, the study sought to: (a) test whether knowl-
edge about traditional therapeutic resources depends on the age
of the indigenous collaborator; (b) ascertain whether this same
knowledge varies between men and women and; (c) identify the
collection sites of plant resources.
2. Materials and methods
2.1. Study area
The Fulni-ô live in the interior of the state of Pernambuco, in
northeastern Brazil. Fulni-ô Indigenous Land (IL) consists of an area
approximately 11,500ha, located 500m from the urban center of
the city of Águas Belas (CONDEPE, 1981), which is relatively close
to the state border of Alagoas. Águas Belas is located between
the coordinates of 9◦06′45′′S and 37◦07′15′′W, approximately
315km from the capital of Pernambuco. It has a population of
35,374 inhabitants and a total area of 886km2 (CONDEPE, 1981;
CONDEPE/FIDEM, 2006).
The local vegetation is hypoxerophytic caatinga (dry forest). It
is characterized by the abundance and diversity of species rich in
thorns, by thin tree layers (7–15m) and by patchy grassy areas.
However, the “serra” (mountain) situated in the Fulni-ô IL knownas
the “Serra do Communaty” is characterized by greater water avail-
ability and its vegetation structure is composedofﬂoristic elements
characteristic of more humid regions. Economic activities of note
are artisanship, subsistence agriculture and husbandry of animals
such as cattle, goats and birds (CONDEPE/FIDEM, 2006).
2.2. The Fulni-ô ethnic group
According to ofﬁcial historiography, the Fulni-ô (“thosewho live
near the river”) were nomads and were catechized beginning in
1685 by Capuchin missionaries (Diaz, 1983). In the 18th century,
diverse ethnic groups that were present in the region founded the
village of Ipanema. They were ofﬁcially recognized by the Impe-
rial government and received the land that they have continued to
inhabit to thepresent day. In 1832, part of this landwas ceded to the
“Nossa Senhora da Conceic¸ão de Águas Belas” Church, which began
to rent out plots in the center of the old village, thus constituting
the Águas Belas municipality. Since then, increasingly intense con-
ﬂicts over possession of the landhave occurredbetween the Fulni-ô
and the inhabitants of the municipality. In 1928, a repartition con-
ducted by the Ministry of Agriculture, Industry and Commerce of
the Fulni-ô IL divided the land into 427 plots (Diaz, 1983). This divi-
sion currently remains; however, the problem of land access has
been exacerbated by the passage of time and population growth.
The Fulni-ôpopulation is composedof approximately 3657 Indi-
ans (FUNASA, 2007). Three villages exist in the IL; these are the
main village, where the majority of the population, approximately
3019 Indians, resides; Xixiaklá village, inhabited by 122 Indians;
and Ouricuri village. Ouricuri village is considered a sacred place
and where the Fulni-ô conducts the Ouricuri ritual, which occurs
annually between September and December. According to data
from the Pólo Base Fulni-ô/DSEI-PE (FUNASA, 2007), there are 517
ex-villagers who live in Águas Belas and in various cities in the
Pernambuco state and the country.
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Table 1
Sampling universe and the studied sample of the Fulni-ô Community, Águas Belas
(NE Brazil).
Age groups Men Women Total
Universe Sample Universe Sample Universe Sample
15–24 319 47 316 56 635 103
25–34 257 40 288 46 545 86
35–44 174 29 179 29 151 58
45–54 100 15 129 24 229 39
55–64 72 12 75 12 147 24
65–74 56 9 74 12 130 2168 U.P. de Albuquerque et al. / Journal o
Notions of time, space and Fulni-ô identity are marked by
he Ouricuri ritual. It is especially during this ritual that Yaathe,
language belonging to the Macro-Jê linguistic branch, is most
poken and taught. This constitutes an important means of trans-
itting Fulni-ô cosmology, history and traditional knowledge to
he younger generations. In the Ouricuri ritual, the participation
f non-Indians is forbidden, and most events are secret. Further-
ore, there is a spatial separation between genders. Women and
hildren live in small colorful houses on the outskirts of the vil-
age, whereas the men sleep in a shed in the central part, next to
“juazeiro” (Ziziphus joazeiro Mart.), a tree held sacred. The con-
umption of alcoholic beverages, the use of electronic devices, and
ex (within the village) are prohibited. In the Ouricuri village, there
s no electricity or sanitation, and the garbage collection, when it
oes occur, is sporadic.
The Fulni-ô are the only bilingual indigenous people in Pernam-
uco (in northeastern Brazil); they speak Yaathe and Portuguese.
aathe is spoken in daily communal life, especially by older gen-
rations. Only the Fulni-ô are allowed to learn Yaathe, participate
n the Ouricuri ritual and access the group’s cosmology and mode
f social organization, especially experiences relative to clan divi-
ions. Theseaspects areprotectedby theprivate symbolicboundary
stablished by the Fulni-ô.
The spatial and temporal demarcation of Fulni-ô activities is
mportant in understanding the dynamics of natural resource use.
uringOuricuri, theOuricuri Forest, located in thevillage that bears
he same name, appears to become the main extraction area for
ommonuse resources due to its proximity to the resources and the
elatively limited access to the village. Accordingly, with respect to
pisodes of illness and the subsequent search for a plant remedy,
he dynamics of plant collection may be temporally adjusted to the
itual calendar.
.3. Fulni-ô medical system
The Fulni-ô medical system consists of a set of practices and
nowledge used for health maintenance and recovery. These prac-
ices consist of both theuseof biomedicine and traditional practices
ased on the use of natural resources and rituals. This knowledge
an be found in the familial sphere, where it is shared within
he collective, but it ultimately falls under the domain of tra-
itional knowledge holders. It is worth noting that indigenous
raditional medicines are total systems; they envelop all social
spects, establishing integral relationships with the social organi-
ation, cosmology and environment. According to Souza (2006),
ecause their practices and explanatory models are related to reli-
ion and to the Ouricuri ritual, the Fulni-ô traditional medical
ystem is essentially shamanic.
Traditional knowledge holders are those individuals who focus
n knowledge about practices relevant to health maintenance and
he treatment of illnesses. They include political-religious leaders
ho possess profound knowledge about cosmology, the Ouricuri
itual and the environment. They are classiﬁed in the following
ategories: shamans, elders, healers (male and female) and mid-
ives. Inaddition, thereare twosocial roles thatpossessknowledge
f plant medicine but do not fall into these categories, Xyce and
xhleká, or the medical plant experts.
The Fulni-ô are careful to guard information about their cosmol-
gy and religion from non-Indians. Because traditional knowledge
nd practices pertaining to health care are fundamentally involved
n these cultural dimensions, various aspects of the Fulni-ômedical
ystem are kept private. One aspect that is shared with non-
ndians, though only to a certain extent, is knowledge of medicinal
lants and other natural raw materials used in the development
f medicines. Indeed, there seems to be a set of plants and prac-
ices that are not accessible to non-Indians; therefore, we could not75+ 26 4 55 9 81 13
Total 1004 161 1116 180 2120 344
document them. Fulni-ô knowledge and practices related to health
care are not restricted to the use of medicinal plants and other raw
materials; they also employ prayers in Portuguese and in Yaathê
and ceremonies connected to ritual life.
It is important to mention that the Fulni-ô medical system is
situated within a historical and sociopolitical context marked by
interethnic contact and by the colonization process experienced
by indigenous people in northeastern Brazilian. This contact with
different culturalmatrices resulted in amedical pluralism, inwhich
the local system of healthcare is composed of practices and knowl-
edge of diverse origin, such as biomedicine and non-indigenous
folk medicine (Souza, 2006). Accordingly, “(. . .) rather than seeking
indigenous medicines authentically distinct from popular creole folk
medicine, practiced in the region, we should, on the contrary, consider
indigenous health systems as spaces of power, resistance and the fusion
of knowledge. Or rather, spaces of inter-medicality, deﬁned by power
negotiations, of various health care alternatives (Neves, 2007)”.
To treat illness, the Indians initially use medicinal plants and/or
prayers, and the search for a cure is usually conducted within the
family sphere. For situations in which the use of these plants does
not have the desired effect, the Indians resort to biomedicine. If the
disease worsens, the Indians are taken to nearby cities that provide
a structure for more specialized treatment. This entire therapeutic
itinerary was described by Souza (2006).
2.4. Ethnobotanical survey
The socioeconomic information provided by the indigenous
collaborators who participated in this research, as well as the
information connected with medicinal resources, was obtained
through open-ended interviewing, which allowed for a wide range
of responses from the interviewees (Bernard, 1995; Albuquerque
et al., 2008). The questions focused on knowledge about plants,
therapeutic uses (natural and/or religious), sites where plants are
collected, and the collector, among other topics.
Considering the objective of the investigation, that is, how
knowledge is distributed in the ethnic group, we chose to con-
duct a stratiﬁed sampling of the Fulni-ô community members who
reside in themain village (Bernard, 1995; Albuquerque et al., 2008),
including only adults over the age of 15. The total population for the
studywas therefore 2120persons; 1004menand1116women. The
sampling procedure chosen due to the large number of individuals
in the Fulni-ô community in the main village and because of our
need to obtain a representative sample in relation to sex and age.
From the population data provided by the Pólo-Base Fulni-ô, Dis-
trito Sanitário Especial Indígena de Pernambuco DSEI-PE/FUNASA,
in2007, the Fulni-ô communitywas stratiﬁed into sevenagegroups
in ten-year increments. Table 1 characterizes the Fulni-ô popula-
tion in the village (the sampling universe) andour sample. The ideal
sample size was calculated as 336 persons, considering a standard
error of less than 0.01. The sampling fraction was established from
f Ethnopharmacology 133 (2011) 866–873 869
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Table 2
Diversity of medicinal ethnospecies cited by collaborators of different age groups in
the main village of the Fulni-ô IL, Águas Belas, Pernambuco, northeastern Brazil.
Age groups Number of
informants
No. of ethnospecies
(average± standard deviation)
15–24 103 6.05 ± 3.85a
25–34 86 8.65 ± 5.54b
35–44 58 10.47 ± 7.53bc
45–54 39 12.46 ± 12.39c
55–64 24 13.08 ± 7.57cd
65–74 21 16.71 ± 11.11dU.P. de Albuquerque et al. / Journal o
he proportion of the age groups in the population. The intervie-
ees were not randomly selected because the main village was
rbitrarily mapped and divided into six sectors by the indigenous
eople who participated in the implementation of the study.
All interviews were conducted by teams composed of indige-
ous and non-indigenous researchers. Questions that could be
elated to Fulni-ô secrets were not revealed to the researchers: for
xample, when we asked for more information regarding the use
f a particular plant or the preparation of a traditional medicine.
n other situations, although we had access to information, we
ere not allowed to disclose it due to the prior agreement and
ontract signed with the group. Indigenous participation in the
eam allowed interviews with those collaborators who spoke only
aathê. Finally, the team was also instructed to collect, during
he interview, medicines discussed by the interviewees that were
vailable near the interview sites, in locations such as gardens,
bandoned land, streets and neighbors’ houses, in order to con-
uct the ethnobotany study. This procedure avoidedpossible errors
enerated by extrapolations about the botany identity of the cited
thnospecies. The termethnospecies isusedhere todesignate those
iological entities recognizedanddesignatedby theFulni-ô.Aneth-
ospecies does not necessarily correspond to a biological species
rom a taxonomic point of view.
A list of species and their therapeutic indications is not pre-
ented in this paper because the representatives of the Fulni-ô
ommunity did not authorize its disclosure at this moment. Since
ehave a formal contract that regulates the “action” of the research
eam, all products must be approved by the Fulni-ô before divulga-
ion. Data about the plant list was not approved yet.
.5. Data analysis
The list of plants present in the Fulni-ô medical system that
he Indians showed the project team groups all plant names that
efer to the same “biological entity,” or ethnospecies, by the local
ame. For example, the name “bálsamo” refers to the same cultur-
lly recognized ethnospecies as the local names “basso”, “bássimo”,
nd “basin.”We attempted to preserve culturally recognized differ-
nces between ethnospecies in the list, even if those differences did
ot reﬂect distinct botanical species. This was the case for “black
urema” and “red jurema”; the two local names appear indepen-
ently on the list because, for some Fulni-ô, they are different
ntities despite being related to the single botanical speciesMimosa
enuiﬂora. We prefer to present the results in consideration of “eth-
ospecies” and non-botanical species in order to show our utmost
espect to the cultural universe of the Fulni-ô.
Todeterminewhether a relationshipexists between thenumber
f plants mentioned and the informants’ age, we used a Spearman
orrelation. The Kruskal–Wallis test was used to verify the exis-
ence of differences between the diversity of ethnospecies cited
ithin each age group as a whole and disaggregated by gender.
To evaluate the importance of each collection site as a source
f medicinal resources for the Fulni-ô, we adopted ﬁve categories
hat encompassed both etic and emic perspectives: anthropogenic
ones (gardens, vacant land, villageurbanareas or outsideof them);
he Ouricuri Forest (caatinga vegetation); the Serra do Commu-
aty (mountain); paredão (native category used to designate the
xtensive caatinga region immediately surrounding the village);
odo lugar (native category that signiﬁes that the plant can be easily
ound in any region).. Results and discussion
After conducting an analysis of the 344 interviews, we con-
tructed a pharmacopeia initially composed of 514 plants; uponOlder than 75 13 9.38 ± 5.59bc
Different letters in the same column indicates that there existed signiﬁcant differ-
ences according to the Kruskal–Wallis test (p<0.05).
reﬁnement, categorization and evaluation of the plants and their
synonyms, a total of 245 ethnospecies was reached. This set
is related to a minimum of 88 botanical species, distributed in
40 families. However, the true number of botanical species is
likely considerably greater because many locally recognized eth-
nospecies were unavailable for collection during the time of the
study, were difﬁcult to access, grew in areas where access was
not authorized, or were only found in other Brazilian ecosystems.
Individual collaborators with the study cited an average of 9.44
ethnospecies, but these values varied among those who only cited
one (6 collaborators) up to one collaborator who reported 79 eth-
nospecies and their respectivemedicinalproperties inan interview.
This disparity shows that knowledge regarding medicinal plants
is not equally distributed among the Fulni-ô. Our sample may
have included experts, but this did not affect the results because
our interest was in characterizing the traditional botanical knowl-
edge from a community point of view (including the diversity of
people and knowledge). Based upon an analysis of citation con-
sensus of a plant as medicinal, we veriﬁed that more than half of
the ethnospecies cited (141) were known to no more than three
collaborators. Ninety-three ethnospecies were cited by only one
collaborator. This strongly idiosyncratic knowledge about plants
may have various possible explanations: (1) the knowledge was
particular toa traditional knowledgeholder and thereforenot in the
collective domain. Thus, it may or may not be effectively inserted
into the Fulni-ômedical system if a personwere to bemedicated by
this specialist; (2) the knowledge of a particular nuclear family or
clan; (3) the knowledge was not shared by others or related to the
holders’ knowledge, but itwasaproductof individual experimenta-
tion or knowledge acquired from contactswith other communities.
3.1. Effects of age and gender on knowledge about medicinal
plants
When knowledge about medicinal resources was analyzed in
relation to age, we saw a signiﬁcant expressive relation between
this variable and the number of ethnospecies cited (rs =0.44;
p<0.05). These ﬁndings indicate that there existed a trend of older
persons knowing more plants than those in younger age groups.
Analyzing the age groups individually, signiﬁcant differences
were observed only among some groups (Table 2). The youngest
collaborators (from the ages of 15 to 24), despite composing the
largest group of interviewees (103), knew, on average, of fewer
ethnospecies (6.05) than anyother age group (Table 2). The collabo-
ratorsbelonging to the55–64and65–74agegroups citedmedicinal
resources that were statistically more diverse than those cited by
all other age groups were. It is interesting to report that the old-
est group of indigenous people (>75 years), independent of sex,
had inferior knowledge about medicinal plants; the diversity of the
ethnospecies they cited was similar to younger age groups (Table 2
and Fig. 1). This information suggests that knowledge about plant
870 U.P. de Albuquerque et al. / Journal of Ethnopharmacology 133 (2011) 866–873
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Table 3
Inﬂuence of gender and age group on knowledge about medicinal plants in the
indigenous Fulni-ô Community, Águas Belas, northeastern Brazil.
Age groups No. of sources No. of ethnospecies
(average± standard deviation)
Men Women Men Women
15–24 47 56 6.72 ± 4.16a 5.48 ± 3.5a
25–34 40 46 9.48 ± 6.23b 7.93 ± 4.82b
35–44 29 29 11.86 ± 8.65bd 9.07 ± 6.04b
45–54 15 24 13 ± 18.76abd 12.13 ± 6.25cd
55–64 12 12 16.17 ± 7.35ce 10 ± 6.71bc
65–74 9 12 15.11 ± 6.37de 17.92 ± 13.83d
abde cig. 1. Number of ethnospecies cited by age groups among the collaborators from
he indigenous Fulni-ô Community, Águas Belas, northeastern Brazil.
pecies diminishes after a certain age. This trend was also observed
y Ayantunde et al. (2008), who studied the botany knowledge of
thnic groups in southeast Africa.
Elderly individuals’ vast knowledge of ethnospecies is widely
iscussed in the literature. This situation is expected because
lderly individuals have accumulated experiences for a longer
eriod of time than others have (Voeks and Leony, 2004; Parveen
t al., 2007; Voeks, 2007; Ayantunde et al., 2008; Srithi et al., 2009).
owever, diverse factors thatmay interactwith age are also associ-
tedwith knowledge about plant resources, including sociocultural
actors such as social organization, cosmology, kinship, religion,
olitics, and the economy. These factors often determine the level
f contact that individuals will have with the plant resources avail-
ble in the region. Therefore, it may be problematic in this instance
o conclude that the age statistical differences in the numbers of
thnospecies cited by the group of collaborators indicate an ero-
ion of knowledge. Although it is common knowledge that the
ccelerated process of the deforestation of natural resources and
he lack of access to traditional resources may affect traditional
nowledge about medical plants, such an erosive phenomenon is
ery complex. Only a specialized study could indicate whether this
ay be the case among the Fulni-ô. Variations in the distribution of
nowledge can occur through different processes that are not nec-
ssarily linked to erosion. For example, the elevated presence of
xotic plants in many pharmacopoeias has often been interpreted
s erosion phenomena related to acculturation, but there is evi-
ence that the introduction of these plants is a strategy to diversify
he pharmacopeia (see Alencar et al., 2010).
Again, in relation to the oldest age group, Indians older than 75,
heir decreased knowledge about medicinal resources may also be
nﬂuenced by socioeconomic factors. At this age, activities related
o contactwith natural resources diminishes. Alongside the natural
ging process, this could create the conditions for the loss of the
nowledge gathered throughout an individual’s lifetime.
In analyzing the effect of gender on knowledge about medicinal
esources among the Fulni-ô Indians, itwas reported thatmen cited
total of 196 different ethnospecies, of which 82 were exclusive to
his group, while women cited 165, of which 51 were exclusive
o this gender. However, this information should not be used only
o indicate that men had greater knowledge about these resources
ecause it also provides information about the role ofwomen. Even
houghwomen knew fewer varieties, they presented a set of exclu-
ive ethnospecies that were not mentioned by men, and vice versa.
his suggests thatmenoffer amore representative sourceof knowl-
dge of medicinal plants than women, given the greater number of
lants they exclusively referenced.
In terms of the citation average per person, men mentioned
ore ethnospecies (average: 10.28; standard deviation: 8.58) thanOlder than 75 4 9 10.75 ± 7.68 8.78 ± 4.84b
Different letters in the same column indicate that there existed signiﬁcant differ-
ences according to the Kruskal–Wallis test (p<0.05).
women did (8.71; 6.63). These difference are statistically signif-
icant (H=3.8; p<0.05), though only weakly so. In analyzing the
inﬂuence of gender in each age group, we observed that men gen-
erally citedmore ethnospecies thanwomen did (Table 3). Although
there is not a wide variation in the number of ethnospecies cited
by each man or woman, the data support the existence of differ-
ences between the sexes. This process was not observed in the
study developed by Silva and Proenc¸a (2008) in an urban commu-
nity in the Brazilian Cerrado. These authors proved that knowledge
about medicinal resources in the region did not vary according
to gender. However, Monteiro et al. (2006b) and Voeks (2007),
who both studied medicinal plant knowledge in communities in
the northeastern Brazil, observed greater knowledge about this
resource among women. There is no established consensus in the
literature about the inﬂuence of gender, though women are often
shown to possess more specialized knowledge about this subject
(see Figueiredo et al., 1997; Voeks and Nyawa, 2001; Teklehay-
manot et al., 2007). Voeks (2007) asserts that, in rural areas and
small Brazilian cities, women are generally responsible for the
diagnosis of illness and for recommending treatment with herbs.
Possibly, the reality found in Fulni-ô is justiﬁed by the harvest-
ing dynamics of medicinal plants, in which only men collect the
ethnospecies found in the native forest. This information was cor-
roborated by interviews, when many women are unaware of the
resources of the forest and ask themen to collect when it is needed.
Again, the same trend found for the entire set of collaborators,
a decrease in ethnospecies knowledge in the oldest age group (>75
years), was conﬁrmed when the analysis was disaggregated by sex.
We conclude, therefore, that for each gender, the number of plants
cited followeda curvilinear trendwith an increase inplant diversity
associated with the interviewee’s age until reaching a point where
theknowledgebegan to fade (Fig. 1). Amongmen, knowledgebegan
to decline in the 65–74 age group, peaking with the oldest age
group (>75). Amongwomen, therewas a signiﬁcant difference from
the men in the age group in which the men’s knowledge began
to wane (65–74). At this time, women reached their highest peak,
with an average of 17.92 ethnospecies cited, surpassing all aver-
ages reported by men (Table 3). In this age group, a high number of
ethnospecies exclusive towomenwere cited (17); additionally, two
collaborators citedmore ethnospecies than the average reportedby
the other women in the same group. Curiously, the large number
of plants exclusive to this age group did not pertain to the illness
treatment needs speciﬁc to the age group in question, but instead
were plants recommended for curing various illnesses, and treating
these illnesses was related to other species as well.
Table 4 presents the diseases treated by the Fulni-ômedical sys-
tem that are displayed by men and women. The informants cited
222diseases that are treatedwith locallymedicinal plants. Of these,
58 were cited exclusively by men as gallbladder stones, prostate
cancer, cardiac-stimulant and cataract. Thirty-six diseases were
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Table 4
Diseases treated by the Fulni-ô medical system discriminated by their sexes, Águas
Belas, northeastern Brazil. Some diseases, especially cultural diseases, difﬁcult to
translate are presented in the same way they were cited in interviews and an expla-
nation is presented below.
Diseases cited by both sexes
Abortion, against wounds, allergy, amoebiasis, anemia, antibiotic,
anticonceptive, antiseptic, arthritis, asthma, blood problems, blood thinner,
blow, bone pain, bronchitis, burns, calmative, cancer, candidal stomatitis,
cardiac problems, cardiovascular problems, cleaning after abortion, colds,
colic, colic in children, constipation, contusion, coryza, cough, cystitis,
dandruff, depurative, dermatosis, diabetes, diarrhea, digestive problems,
disease prevention, “diseases of hard treatment” (all disease locally known
as complicated and difﬁcult to treat), nervous disorders, diuretic, dizziness,
dysentery, earache, expectorant, eye cleansing, fatigue, feminine hygiene,
feminine hygiene after childbirth, feminine inﬂammations, insomnia, fever,
ﬂatulence, food (some informants reported the use of food resources as a
way of healing and health maintenance), gastritis, general infection,
generalized pain, genital inﬂammations, gynecological problems, hair tonic,
headache, heartburn, hematoma, hemorrhoid, hepatic problems, hepatitis,
hoarseness, hypercholesterolemia, hypertension, infectious diseases,
inﬂammation in general, inﬂammation in the genitals, inﬂuenza, injury,
insomnia, intestinal infections, intestinal problems, intestine cleaning,
itching, kidney inﬂammations, kidney pain, kidney stone, louse, lump in the
body, lung afﬂictions, malaise, man diseases, measles, menstrual
disturbances, menstrual colic, migraine, muscle pain (muscle injury from
exercise or physically demanding work), mycoses, nasal congestion, nausea,
ovarian inﬂammations, personal hygiene, placental delivery, premenstrual
tension syndrome, prostate problems, renal problems, respiratory problems
in general, respiratory stimulant, rheumatism, scabies, sedative, sinusitis,
skin diseases, skin problems, spiritual, stomach ache, stomach problems,
swelling, taquicardia, teeth cleaning, teething in children, throat afﬂictions,
throat inﬂammations, tonic, tonsillitis, tooth inﬂammations, toothache,
tuberculosis, tumors, ulcer, urinary infection, uterine inﬂammation, uterine
problems, venereal diseases, vertebral column pain, viral infections, weight
loss, woman diseases, “for every diseases”, “increases fertility”, “to remove
evil eye”, “ward off the evil” and “wind illness”
Diseases cited only by males
Anorexia, anti-abortion, appendicitis, arthrosis, cardiac-stimulant, cataract,
chronic wound, cystitis, dengue, depression, digestive, dislocations, eczema,
fracture, furuncle, gallbladder problems, gallbladder stones, genital
infection, halitosis, hangover, hearing loss, hemorrhage, infertility, insect
bite, intoxication, jaundice, labyrinthitis, laxantive, leukemia, malnutrition,
mental disorders, ophthalmic problems, pain in child delivery, paralysis,
pharyngitis, pneumonia, prayer, prostate cancer, retention of urine,
seborrhea, sexual impotence, stimulant, torticollis, uric acid metabolism,
vertebral column problems, vitiligo, weakness, yellow fever, “clean up the
bad things”, “defumador” (burning herbs with the purpose of purifying,
removing evil and bring good luck for someone, something or a local),
“limpar os caminhos” (use of herbs for a mystical purpose to promote and
attract opportunities), “expel evil spirits”, “frightens evil”, “get money”,
“macumba”, “strengthens the spirit”, “sentir-se bem em casa” (use of herbs
to feel right at home) and “to give courage”
Diseases cited only by women
Amnesia, chronic inﬂammation, convulsions, cerebral vascular accident
(CVA), ear inﬂammation, epilepsy, facilitate the child delivery, feminine
hemorrhage, hypotension, inﬂammation in the bones, menopause,
menstruation, ovarian infection, pallor, rash, clean the female reproductive
system after child delivery, urinary afﬂictions, vaginitis, “disturbance”, “for
bad things not to approach”, “ill wind does not enter a house”, “join couples
c
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Table 5
Collection sites ofmedicinal resources for the indigenous Fulni-ô Community, Águas
Belas (NE Brazil).
Collection sites Plant richness % of collection citations
Men Women
Anthropogenic areas 183 37.71% 55.15%
Ouricuri forest 109 52.55% 36.08%
Sierra community 90 9.11% 8.70%
“Todo lugar”a 4 0.48% 0%
“Paredão”b 4 0.15% 0.08%
a
collection areas, she would ﬁnd a man to collect it. In this sense,
Voeks (2007) states that, for men, plant knowledge is generallyseparated”, “protection”, “shake bad things”, “troubles in life” and “women
get husband”
ited only by women as amnesia, vaginitis, ovarian infection and
ome “cultural diseases” in case “for bad things not to get close”,
shake bad things”, “woman get husband” and “ill wind does not
nter a house”. The data suggest that men have greater range of
nowledged diseases.
Thus, byquotingethnospecies richest, in total, averageper infor-
ant andbetween the agegroups, andby cited richness of treatable
iseases, the data from this study contrast with the scientiﬁc
iterature (see Figueiredo et al., 1997; Voeks andNyawa, 2001; Tek-
ehaymanot et al., 2007), because men know more medical
esources than women. As noted previously, this reality may be theNative category that signiﬁes that the plant can be easily found in any region.
b Native category used to designate the extensive caatinga region immediately
surrounding the village.
result of the high dependence of medical resources by the Fulni-ô
peoples, which are collected especially by men.
3.2. Collection sources of medicinal plants
The great diversity of plants used to attend to the therapeutic
needs of the Fulni-ô Indians were obtained from different sources
(Fig. 2 and Table 5). Among the most important collection sites
are the anthropogenic areas, which provide approximately 75% of
the ethnospecies cited in the interviews. It is important that we
emphasize that this category comprises the most urbanized areas
and/or those areas signiﬁcantly altered by the presence of human
beings. Reinforcing the importance of these sites for the commu-
nity studied, all ethnospecies that had only one known collection
site (84 plants) were extracted in these areas. The areas of nat-
ural vegetation, like the Ouricuri Forest (see Albuquerque et al.,
2010) and Serra do Communaty, were not reported as exclusive
sites for the collection of medicinal species; instead, they were
sources of other resources such as ﬁrewood, charcoal and wood for
construction.
The second most-used collection area was the Ouricuri Forest,
where around 44.5% of the known medicinal plants in the region
were found, followedby theSerradoCommunaty. Though theSerra
do Communaty was the least recognized as a resource area, it is
important to note that this is related to the manner in which this
areawasused. The various plants obtained in this area are generally
not collecteddirectly by the interviewees, but only sporadically and
fortuitously. Sometimes, the collaborator stated that a plant could
also be collected at this site, but they could not provide precise
information because the collection was done by another person
in the community. Accordingly, it is believed that the Serra do
Communaty, characterized by the ﬂoristic elements ofmore humid
regions, has been under-exploited for the extraction of medicinal
resources by the Fulni-ô Community.
Whenwe analyzed the inﬂuence of gender in relation to the col-
lection sources, we observed that, for women, the anthropogenic
areas were their main collection sites, followed by the Ouricuri
Forest (Table 5). Among men, we saw the opposite trend; the
majority of the collection citations were related to the Ouricuri
Forest and the natural vegetation of the caatinga; the areas with
anthropogenic inﬂuence thus assumed the secondary position in
terms of importance formen. In the interviews,many collaborators
pointed to the fact that men collected the medicinal plants from
the forest. When a woman desired a medicinal resource from theseassociated with undisturbed nature or natural areas. For women,
knowledge about nature is strongly associated with anthropogenic
landscapes, the environments that are under the control of human
changes.
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